Histone deacetylase inhibition-mediated neuronal differentiation via the Wnt signaling pathway in human adipose tissue-derived mesenchymal stem cells.
Histone deacetylase (HDAC) inhibitors, which have an effect on cell homeostasis, cell cycle progression, and terminal differentiation, can act to promote self-renewal and enhance directed differentiation of several lineages of stem cells. However, the roles of HDAC inhibitors on neurogenic differentiation and the mechanisms of Wnt signaling following treatment with HDAC inhibitors remain unclear in stem cells. We hypothesized that HDAC inhibitors regulate downstream Wnt signaling and neurogenic differentiation of mesenchymal stem cells. Following neural induction with supplementary factors, human adipose tissue-derived mesenchymal stem cells (hADSCs) were differentiated into neurogenic cells in vitro. We examined the neurogenic differentiation induced by the HDAC inhibitors, MS-275, sodium butyrate (NaB), trichostatin A (TSA), and valproic acid (VPA), by RT-PCR and western blot analysis. Based on RT-PCR analysis, the expressions of NEUROG2 and NEFL were highly increased following HDAC inhibitor treatment compared with control medium. Most of the neuronal marker genes were expressed when neural-induced hADSCs (NI-hADSCs) were treated with the HDAC inhibitors individually. Interestingly, expression of most of the Wnt-related genes were highly increased following treatment with the HDAC inhibitors, especially with MS-275 treatment. Further, the protein level of Wnt5 was upregulated after neurogenic induction with MS-275 and VPA treatment, based on western blot analysis. Furthermore, we found that c-Jun expression was increased after treatment with the HDAC inhibitors, except with NaB. The protein levels of phosphor-JNK and phosphor-GSK-3β were upregulated considerably. In conclusion, the HDAC inhibitors could induce neurogenic differentiation of hADSCs by activating canonical Wnt or non-canonical Wnt signaling pathways.